Modulation of endothelin-1-induced contractions by magnesium/calcium in porcine ciliary arteries.
The present study was performed to investigate the influence of extracellular magnesium on changes in contractile tone induced by endothelin-1, and on relaxations to bradykinin in isolated porcine ciliary arteries. Vessels were studied in a myograph system for measurement of isometric forces. Concentration-response curves (10(-10)-10(-7) M) to endothelin-1 were constructed in the presence of different concentrations (0, 1.2, 2, 10 mM) of magnesium (MgSO4). Endothelin-1-precontracted vessels (approximately 10(-8) M) were exposed to magnesium (10(-5)-10(-2) M) in the presence or absence of either the inhibitor of nitric oxide formation L-NAME (approximately 10(-4) M), or different concentrations of calcium (2.5, 5, 10 mM). In endothelin-1-precontracted vessels (10(-8) M), relaxations to bradykinin (10(-10)-10(-6) M) were conducted in the presence of different concentrations of magnesium (0, 1.2, 10 mM). Contractions to endothelin-1 were reduced only in the presence of 10 mM magnesium. (1.2 mM vs 10 mM, P = 0.001). In endothelin-1-precontracted vessels, magnesium evoked complete concentration-dependent relaxations (pD2 = 3.1 +/- 0.1), which were shifted to the right by increasing extracellular concentrations of calcium (2.5 vs 5 mM, P < 0.05). L-NAME had no influence on magnesium-induced relaxations. Relaxations to bradykinin remained unaffected by changes in extracellular magnesium concentrations. In a mechanism which appears to be compatible with a calcium-antagonist effect, magnesium strongly modulates changes in contractile tone evoked by endothelin-1, but has no effect on bradykinin-induced relaxations.